Enhancement of liver regeneration by adenosine triphosphate-sensitive K⁺ channel opener (diazoxide) after partial hepatectomy.
Enhancement of liver regeneration is a matter of importance after partial liver transplantation including small-for-size grafting. Mitochondrial adenosine triphosphate (ATP)-sensitive K⁺ (mitoKATP) channel plays an important role in mitochondrial bioenergetics, which is a prerequisite for liver regeneration. However, the ATP-sensitive K⁺ (KATP) channel in hepatocytes is incompletely understood. We investigated the KATP channel in hepatocytes and examined the effects of diazoxide, a potent KATP channel opener, on liver regeneration using a rat model. Using rat primary hepatocytes, expression and localization of KATP channel subunits, Kir6.x and sulfonylurea receptor (SUR)x, were studied by polymerase chain reaction, Western blotting, and immunostaining. To investigate the role of KATP channel openers in liver regeneration, we allocated rats into four groups: control (vehicle) (n=24), diazoxide (n=24), vehicle plus channel blocker (n=6), and diazoxide plus channel blocker (n=6) groups. After 70% partial hepatectomy, hepatic tissue ATP levels, liver-to-body weight ratio, and proliferation rate of hepatocytes were examined. KATP channel subunits, Kir6.1 and SUR1, were detected on hepatic mitochondria. During liver regeneration, liver-to-body weight ratio, proliferation rate of hepatocytes, and the hepatic ATP level were significantly higher in the diazoxide group than the control group at 2 days after partial hepatectomy. These effects of diazoxide were neutralized by a KATP channel blocker. We demonstrated the existence of a mitoKATP channel in hepatocytes composed of Kir6.1 and SUR1. Diazoxide could enhance liver regeneration by keeping a higher ATP content of the liver tissue. These results suggest that diazoxide will sustain the mitochondrial energetics through the mitoKATP channel opening.